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Attorney Docket # 4925-226PUS Patent 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re National Phase PCT Application of 

Juan MELERO etal. 

International Appln. No . : PCT/EP00/O9499 

International Filing Date; September 27, 2000 

For: Estimating an Indicator for a Communication 
Path 



Assistant Commissioner for Patents 
Washington, DC 20231 



SECOND PRELIMINARY AMENDMENT 



SIR: 



Prior to examination of the above-identified application, amend the application as 

follows: 

In die Specification : 



Page 1, before line 3, the title beginning with "Field of the Invention", insert the following 
title and paragraph: 

- PRIORITY CLAIM 

This is a national stage of PCT application No. PCT/EP00/09499, filed on September 27, 
2000. Priority is claimed on that application, and on patent application No. 9923069,0 filed in 
Great Britain on September 29, I 999. 



Received from < > at 1/31/03 11:13:29 AM [Eastern Standard Time] 
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Preliminary Amendment 

REMARKS 

This preliminary amendment is presented to complete the claim for priority . Early 
examination and favorable consideration of the above-identified application is earnestly solicited. 

Any additional fees or charges required at this time in connection with the 
application may be charged to our Patent and Trademark Office Deposit Account No. 03 -2412. 

Respectfully submitted, 

COHEN, PONTANI, L1EBERMAN & PA VANE 





My 10, 2002 



By ^ ' ^(^ /^^^ 
Michael Ciftaart 
Reg. No. 35,698 
551 Fifth Avenue, Suite 1210 
New York, NY 10176 
(212) 687-2770 
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Attorney Docket # 4925-226PUS 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re National Phase PCT Application of 

Juan MELERO 

International Appln. No.: PCT/E POO/09499 

International Filing Date: 27 September 2000 

For: Estimating an Indicator for a Communication: 

Path \ 



PRELIMINARY AMENDMENT 

Assistant Commissioner for Patents 
Washington, D.C. 20231 
BOX PCT 

SIR: 

Prior to examination of the above-identified application please amend the 
application as follows: ^ 

In the Specification : 

On page 13, line 1, delete "Claims", and insert therefor -What is claimed is:--. 
In the Claims : 

3. A method according to claim 1, wherein the estimated network indicator is used 
for assessing the quality of the communication path. 
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5. A method according to claim 1, wherein the network indicator is obtained based on 
a correlation between the first indicator, the second indicator and the third indicator. 

7. A method according to claim 1, comprising passing information about the first 
indicator, the second indicator and the third indicator to a controller of the communication system 
and computing the network indicator by the controller. 

10. A communication system according to claim 8, wherein the estimated indicator is 
used for assessing the quality of the communication path. 

11. A communication system according to claim 8, wherein the control unit is 
arranged to correlate the first indicator, the second indicator and the third indicator for obtaining 
the further indicator. 

REMARKS 

This preliminary amendment is presented to place the application in proper form 
for examination and to eliminate multiple dependency from the present claims. No new matter 
has been added. Early examination and favorable consideration of the above-identified application 
is earnestly solicited. 
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Attached hereto is a mark-up version of the changes made to the specification and 
claims by the current amendment. The attached page is captioned " Version with markings to 
show changes made ". 



Any additional fees or charges required at this time in connection with the 
application may be charged to our Patent and Trademark Office Deposit Account No. 03-2412. 



Respectfully submitted, 

COHEN, PONTANI, LIEBERMAN & PAVANE 




Michael C. Stuart 

Reg. No. 35,698 

551 Fifth Avenue, Suite 1210 

New York, N.Y. 10176 

(212) 687-2770 
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AMENDMENTS TO THE SPECIFICATION AND CLAIMS SHOWING CHANGES 
In the Claims: 

3. A method according to claim 1 [or 2], wherein the estimated network indicator is 
used for assessing the quality of the communication path. 

5. A method according to [any of the preceding claims] claim 1 , wherein the network 
indicator is obtained based on a correlation between the first indicator, the second indicator and 
the third indicator. 

7. A method according to [any of the preceding claims] claim 1 , comprising passing 
information about the first indicator, the second indicator and the third indicator to a controller of 
the communication system and computing the network indicator by the controller. 

10. A communication system according to claim 8 [or 9], wherein the estimated 
indicator is used for assessing the quality of the communication path. 

11. A communication system according to [any of claims 8 to 10] claim 8 , wherein the 
control unit is arranged to correlate the first indicator, the second indicator and the third indicator 
for obtaining the further indicator. 
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ESTIMATING AN INDICATQR_J|OR^A_ ^OMMUNICATIQN PATH 

'A 

j Field of the Invention 

5 The present invention relates to a communication path or link 
in a communication system, and in particular, but not 
exclusively, to estimation of an indicator for use in managing 
a communication path between at least two stations of a 
communication system. 

10 

Background of the Invention 



• A communication network may comprise a cellular radio network 
consisting of cells. The cellular telecommunication networks 

15 typically operate in accordance with a given standard (or 
several standards) which sets out what the elements of the 
network are permitted to do and how that should be achieved. 
In most cases a cell can be defined as a certain area covered 
by one or several base transceiver stations (BTS) serving 

20 mobile stations (MS) within the cell via a radio interface. 
Each base-station has a radio transceiver capable of 
transmitting radio signals in downlink to and receiving radio 
signals in uplink from the area of a cell next to the base- 
station. By means of these signals the base station can 

25 communicate with the mobile station (MS) terminal in that 
cell, which itself includes a radio transceiver. Each base 
station may be connected to a base station controller (BSC) or 
to any other controller functionality provided by the cellular 
network. Thus a mobile station (MS) or similar user equipment 

30 (UE) within a cell of the system is continuously controlled by 
a node providing controller functionality. Examples of the 
network controller include said base station controller (BSC) , 
a radio network controller (RNC) and a mobile switching center 
(MSC) , but other control nodes may also be used for the 
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implementation of the network control functionality. The 
controller can be linked further to the public telephone 
network and/or to other networks such as packet data networks. 
By means of this system a user of the MS can establish a 
5 telephone call to the public network via a BS in whose cell 
the MS is located. 

The location of the MS could be fixed (for example if it is 
providing radio communications for a fixed site) or the MS 

10 could be moveable (for example if it is a hand portable 

transceiver or "mobile phone") . When the MS is moveable it may 
move between cells of the cellular radio system. As it moves 
from one cell (the "old cell") to another cell (the "new 
cell") there is a need to hand it over from communication with 

15 the BS of the old cell to the BS of the new cell without 

dropping the call due to a break in communications between the 
mobile station and the network. This process is known as 
handover. A need can also arise to hand over a MS whose 
location is fixed, for example if atmospheric conditions 

20 affect its communications with the old BS and call quality can 
be improved by handing it over to another BS or if there is a 
need to free up capacity of the old BS. 

In some cellular systems a mobile station is capable of making 
25 traffic communications with more than one base station at one 
time. This macrodiver sity arrangement allows greater 
reliability of communications and can reduce the required 
m transmission power. It also means that handovers between one 

base station and another can be performed in a gradual 
30 ("soft") rather than an abrupt ("hard") way. 

The control node conventionally receives information relating 
to the quality of communications between the MS and the BSs 
and optionally other information such as data on the load on 



2 



WO 01/24418 



PCT/EPOO/09499 



at least some of the BSs . The control node uses this 
information to various functions. For example, by using this 
information the control node may determine which base 
station (s) an MS should communicate with and issues 
instructions to the BS and the MS accordingly. 

The mobile station and/or the base station may measure and/or 
define several indicators or parameters concerning the 
communication path connection, such as quality of the- received 
signal, signal levels (power) between the receiving and 
transmitting stations, distance between the stations and so 
on. The stations can be provided with appropriate means for 
defining a value for any parameter that can be measured for 
the interaction between the mobile station and any of the base 
stations or the radio transmission conditions in a cell. 

In a cellular radio communication system, such as the GSM 
based systems, voice quality in a transmission over a 
communication path between a base station and a mobile station 
20 can be assessed based on a network indicator determined for 
the connection. Corresponding indicators may be defined both 
in uplink and downlink. 

Currently the most commonly used quality parameter or 
25 indicator is so called Bit Error Ratio (BER) , which is used 
e.g. in the GSM (Global System for Mobile) based network 
systems. The BER is a measure defining the level of quality 
for data transmission expressed as the relationship between 
erroneous bits and the total number of transmitted bits. The 
30 BER can be defined e.g. by sending a known bit pattern and 
counting the number of incorrectly received bits in the 
receiver . 
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10 



A problem with the BER is that it measures the rate of the bit 
errors before an error correction mechanism. Therefore it does 
not take any improvements possibly produced by the error 
correction mechanism into the connection quality. If the 
functionality and/or efficiency of the error correction 
mechanism changes during the operation of the system, the BER 
values may no longer provide reliable information for 
assessing the quality of the transmission. The reliability of 
the BER based quality estimations may also become poorer due 
to new functionalities introduced into the network. The new 
functionalities could be such as Frequency Hopping or dynamic 
Channel Coding. 



The inventor of the present invention has identified that 
15 frame erasure ratio (FER) could form a network indicator that 
could be used for the transmission quality estimation and that 
by using FER at least some of the problems of the BER could be 
avoided. In general, the FER represents the percentage of 
frames being dropped due to high number of non corrected bit 
20 errors in the frame. The FER can be a measurement of the 

results of 3-bit cyclic redundancy check for speech channels 
that is made along with a bad frame indicator (BFI) . For 
signalling channels the FER is a measurement of errors in the 
block code used for the transmission. 

25 

A problem with the FER is that the current terminals do not 
report downlink FER to the network. There is no appropriate 
solution to manage the current terminals in a system that may 
base the connection control to an indicator such as the FER. 
30 It would thus be desirable to be able to define the FER or a 
similar network indicator by some other means than by 
receiving information of the indicator from a terminal that 
received the transmission. 
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Summary of the Invention 

It is an aim of the embodiments of the present invention to 
address one or several of the above problems. 

According to one aspect of the present invention, there is 
provided a method in a communication system for estimating a 
network indicator of a communication path between a first 
station and a second station comprising: 

determining at the second station a first indicator of 
the communication path in a direction from the first station 
to the second station; 

determining at the first station a second indicator of 
the communication path in a direction from the second station 
to the first station, said second indicator associating to a 
corresponding feature of the communication path than said 
first indicator; 

determining at the second station a third indicator of 
the communication path in the direction from the first station 
to the second station; and 

estimating the network indicator of the communication 
path in the direction from the second station to the first 
station based on the determined first, second and third 
indicators. 

According to another aspect of the present invention there is 
provided a communication system comprising a first station; a 
second station; a communication path between the first and the 
second stations; a measurement unit at the second station for 
determining a first indicator of the communication path in a 
direction from the first station to the second station; a 
measurement unit at the first station for determining a second 
indicator of the communication path in a direction from the 
second station to the first station, said second indicator 



WO 01/24418 



PCT7EP0O/O9499 



associating to a corresponding feature of the communication 
path than said first indicator; a measurement unit at the 
second station for determining a third indicator of the 
communication path in the direction from the first station to 
5 the second station; and control unit for estimating a further 
indicator of the communication path based on the determined 
first, second and third indicators. 

According to further aspects the second station comprises a 
10 base station of a cellular communication system, the first 
station comprises a mobile station of the cellular 
communication system, the communication path comprises a radio 
link between the stations, the first indicator comprises a bit 
error ratio in uplink direction, the second indicator 
15 comprises a bit error ratio in downlink direction; the third 
indicator comprises a frame erasure ratio in uplink direction; 
and the network indicator to be estimated comprises a frame 
erasure ratio in downlink direction. 

20 The estimated network indicator may be used for assessing the 
quality of the communication path. 

The network indicator may be obtained based on a correlation 
between the first indicator, the second indicator and the 
25 third indicator. The network indicator may be obtained by 

multiplying said second indicator by the third indicators and 
dividing the result by the first indicator. 

Information about the first indicator, the second indicator 
30 and the third indicator may be passed to a controller of the 
communication system and computing the network indicator by 
the controller. 

Brief Description of Drawings 
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For better understanding of the present invention, reference 
will now be made by way of example to the accompanying 
drawings in which: 

Figure 1 shows schematically the configuration of a part 
of a typical cellular radio telecommunications network; 

Figure 2 is a more detailed illustration of a mobile 
station and base station pair; 

Figure 3 is a flowchart illustrating the operation of one 
embodiment of the present invention. 

Description of Preferred Embodiments of the Invention 

The present reporting method and associated apparatus will be 
15 described below with general reference to the GSM system, but 
it will be understood that the method is analogously 
applicable to provide enhanced parameter estimation in other 
telecommunications systems . 

20 Reference is made to Figure 1 illustrating one system in which 
the embodiments of the invention may be employed. The 
exemplifying system is a mobile radio communication system 
allowing a plurality of mobile stations MSI , MS2, MS3 to 
communicate with a base (transceiver) station BTS in a common 

25 cell via respective channels CHI, CH2 , CH3 . Although not 
shown, the mobile stations may also move from one cell to 
another cell. The radio communication between a transmitting 
station and a receiving station may be implemented in any 
appropriate manner and may be based on any communication 

30 standard . Therefore the communication path as such will not be 
described in more detail herein. It is sufficient to note that 
each base transceiver station (BTS) is arranged to transmit 
signals via a radio interface or link to and receive signals 
from the mobile stations MS located in a cell associated with 
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the given base transceiver station. Likewise, each mobile 
station MS is able to transmit signals to and receive signals 
via a radio interface or link from the base transceiver 
station BTS . 

5 

The base station is connected to a controller, which in one 
form of the exemplifying GSM system comprises a base station 
controller (BSC) . The BSC may be connected further to a Mobile 
Switching Centre (MSC; not shown). In the described embodiment 

10 the BSC is used as a radio network controller. However, in 

some arrangements the MSC could be used for controlling one or 
several base stations. In some embodiment the BSC between the 
MSC and the base station may also be omitted. The network 
controller functionality is for controlling its service area, 

15 i.e. the cells and base stations connected to it. It is noted 
that typically more than one network controller is provided in 
a network. The network controller is also connected further to 
other elements or parts of the telecommunications network 
system via a suitable linking or gateway apparatus, such as 

20 Gateway Mobile Switching Centre (GMSC; not shown) . 

The implementation of the basic communication formatting 
between the mobile station, the base station and the 
controller in GSM systems is known, and will thus not be 
discussed in more detail herein. It is sufficient to note that 
the interface may comprise channels in both uplink and 
downlink directions between the mobile station in the cell 
associated with a given base station and that the information 
sent to and from the mobile station may be sent in any 
suitable format. The information may include, for example, an 
identification of a mobile station in a message sent from the 
mobile station identifying the particular mobile station (for 
instance, MS ID and/or IMSI (Mobile Station Identity and/or 
International Mobile Subscriber Identity, respectively) ) . 



25 



30 



8 



WO 01/24418 



PCT7EPO0/09499 



The mobile stations and the base station are arranged to 
perform measurements in order to be able to provide predefined 
information to the controller. These measurements may be of 
O 5 any appropriate feature that is in some way indicative of the 
quality or some other characteristics of traffic 
communications over the link between the mobile station and 
the base station The information may comprise various 
parameters or indicators, such as an indicator from which it 
10 is possible to estimate the quality of the connection. 

Examples are signal strength of the base station for the ceil 
as received at the mobile station and vice versa, error rate 
of communications (e.g. bit error rate or frame error rate), 
or delay or distortion of such communications. The information 
15 of the measurement results may then be used e.g. by the 

controller functionality. For example, the controller may use 
the information to decide an appropriate cell that can be 
selected for serving the mobile station 

Figure 2 shows in more detail a mobile station and base staion 
pair capable of operation in the system of figure 1. The 
mobile station, which in this case is a cellular telephone, 
includes a radio transceiver unit 20, a measurement unit 21 
and a control unit 22. The base station includes 
correspondingly a radio transceiver unit 23, a measurement 
unit 24 and a control unit 25. The controller BSC is shown to 
include a control unit 2 6 for accomplishing computations of 
the embodiments of the invention. These units may be 
implemented as distinct units as illustrated in figure 2 or by 
software running on common hardware. 

The transceiver 20 of the mobile station transmits traffic 
signals to and receives traffic signals from one or more base 
stations to which the mobile station is currently attached. 



9 



WO 01/24418 



PCT/EP00/09499 



The transmissions to and from the mobile station are split 
into multif rames, each of which occupies a certain predefined 

4 time, e.g. 480ms. The transceiver may also receives signals 

from other base stations, typically signals on one or more 

^ 5 broadcast channels e.g. BCCH . These signals as well as 

signals received from the base station (s) to which the mobile 
station is attached are directed to the measurement unit 21. 
The measurement unit measures a predefined feature of those 
signals as mentioned above - for example the bit error rate 
10 (BER) of the received signal. The measurement results are 
passed to the control unit 22 which generates appropriate 
measurement reports in accordance with the used standard. The 
measurement reports are then transmitted to the base 
station (s) to which the mobile station is attached. The 
15 measurement reports are then used by the network, e.g. to make 
handover or load balancing decisions. 

The mobile station MS is arranged to measure and report a 
downlink bit error rate (DL BER) for the signals received from 

20 the base station BTS to the controller BSC via the base 

station BTS by an appropriate measurement report mechanism. 
For example, in the GSM networks the BER is reported by the 
mobiles to the system as RXQUAL message (received transmission 
quality) . The base station is arranged to measure an uplink 

25 bit error rate (UL BER) for the transmission received from the 
mobile station. The UL BER is reported to the BSC in order to 
be used for statistics and the handover and power control 
mechanisms. The UL BER may also be used in one of embodiments 
of the invention, as will be described later in this 

30 specification. The base station BTS is also arranged to 

determine a uplink erasure ration (UL FER) based on Bad Frame 
Indicator (BFI) calculations. 
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According to an embodiment of the invention the UL FER, UL BER 
and DL BER are used to estimate the DL FER. In this embodiment 
the estimation is be based on the realisation that the changes 
and/or new features, such as Frequency Hopping and Dynamic 
5 Channel Coding, have the same effect over the Error Correction 
mechanism in the uplink and downlink directions. Therefore the 
change in the indicators is also equivalent. This means that 
the correlation between the BER and the FER in the Uplink will 
be the equivalent to the corresponding correlation of the BER 
10 and the FER in the downlink. Thus by calculating a BER-FER 

correlation in up-link the DL FER can be derived from by means 
of the DL BER. This can be exemplifyind by the equation: 

DL FER = DL BER x UL FER / UL BER 

15 

The required calculations for the estimation may be 
accomplished in the network controller, such as the BSC. 
According to one alternative the calculations are accomplished 
in the base station by the control unit 25 thereof. 

20 

The above embodiment enables use of the FER even with 
terminals that do not support FER reporting, and thereby the 
embodiments enable FER based quality estimation even when such 
mobile stations are used. 

25 

According to an alternative the mobile station determined two 
indicators for the connection quality and is provided with an 
indicator (e.g. UL BER) determined by the base station. In 
this embodiment the mobile station will then determine the 
30 "missing" indicator from the comparison of the three measured 
indicators. In other words, in this case the above presented 
exemplifying equation would be: 

UL FER = UL BER x DL FER / DL BER 
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It should be appreciated that whilst embodiments of the 
present invention have been described in relation to mobile 
stations, embodiments of the present invention are applicable 
v 5 to any other suitable type of user equipment, including 
terminals with fixed line connections. 

It is also noted herein that while the above describes 
exemplifying embodiments of the invention, there are several 
10 variations and modifications which may be made to the 

disclosed solution without departing from the scope of the 
present invention as defined in the appended claims. 
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Claims 

1. A method in a communication system for estimating a 
network indicator of a communication path between a first 

5 station and a second station comprising: 

determining at the second station a first indicator of 
the communication path in a direction from the first station 
to the second station; 

determining at the first station a second indicator of 
10 the communication path in a direction from the second station 
to the first station, said second indicator associating with a 
corresponding feature of the communication path than said 
first indicator; 

determining at the second station a third indicator of 
15 the communication path in the direction from the first station 
to the second station; and 

estimating the network indicator of the communication 
path in the direction from the second station to the first 
station based on the determined first, second and third 
20 indicators, said network indicator associating with a 

corresponding feature of the communication path than said 
third indicator. 

2. A method according to claim 1, wherein the second station 
25 comprises a base station of a cellular communication system, 

the first station comprises a mobile station of the cellular 
communication system, the communication path comprises a radio 
link between the stations, the first indicator comprises a bit 
error ratio in uplink direction, the second indicator 
30 comprises a bit error ratio in downlink direction; the third 
indicator comprises a frame erasure ratio in uplink direction; 
and the network indicator to be estimated comprises a frame 
erasure ratio in downlink direction. 
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3. A method according to claim 1 or 2, wherein the estimated 
network indicator is used for assessing the quality of the 
communication path. 

5 4. A method according to claim 3, wherein voice quality of 
the transmission via the communication path is assessed. 

5. A method according to any of the preceding claims, 
wherein the network indicator is obtained based on a 
10 correlation between the first indicator, the second indicator 
and the third indicator. 



6. A method according to claim 5, wherein the network 
indicator is obtained by multiplying said second indicator by 

15 the third indicator and dividing the result by the first 
indicator. 

7. A method according to any of the preceding claims, 
comprising passing information about the first indicator, the 

20 second indicator and the third indicator to a controller of 
the communication system and computing the network indicator 
by the controller . 

8. A communication system comprising: 
25 a first station; 

a second station; 

a communication path between the first and the second 
stations; 

a measurement unit at the second station for determining 
30 a first indicator of the communication path in a direction 
from the first station to the second station; 

a measurement unit at the first station for determining a 
second indicator of the communication path in a direction from 
the second station to the first station, said second indicator 
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associating with a corresponding feature of the communication 
path than said first indicator; 

a measurement unit at the second station for determining 
a third indicator of the communication path in the direction 
5 from the first station to the second station; and 

control unit for estimating a further indicator of the 
communication path based on the determined first, second and 
third indicators, said further indicator associating with a 
corresponding feature of the communication path than said 
10 third indicator . 



9. A communication system according to claim 8, wherein the 
second station comprises a base station of a cellular 
communication system, the first station comprises a mobile 

15 station of the cellular communication system,, the 

communication path comprises a radio link between the 
stations, the first indicator comprises a bit error ratio in 
uplink direction, the second indicator comprises a bit error 
ratio in downlink direction; the third indicator comprises a 

20 frame erasure ratio in uplink direction, and the further 
indicator comprises a frame erasure ratio in downlink 
direction. 

10. A communication system according to claim 8 or 9, wherein 
25 the estimated indicator is used for assessing the quality of 

the communication path. 

11. A communication system according to any of claims 8 to 
10, wherein the control unit is arranged to correlate the 

30 first indicator, the second indicator and the third indicator 
for obtaining the further indicator. 
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